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HAA/NASA TILT ROTOR WORKSHOP

CHAIRMAN'S REPORT

CHATRMAN John Magee NASA-Ames Research Center
TECHNICAL SECRETARIES James Lane NASA-Ames Research Center

Demo Guilianetti NASA-Ames Research Center
HAA LIAISON Glen A. Gilbert HAA-Washington, D.C.

Volume VII presents the results of the Tilt Rotor Workshop. Following
a demonstration flight of the XV-15 tilt rotor aircraft at Ames Research
Center in the morning session of the workshop, a discussion of the technical
characteristics of the aircraft was conducted by the chairman. These are
detailed in this volume along with a summary of the discussions, including

questions, answers and statements by participants.
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NASA/HAA Tilt Rotor Workshop
December 2, 1980

Panel Session Summary

Panel Members' Comments

Stan Martin, Bell Helicopter

Bill

The Proof-of-Concept tests should be expanded with the objective of
providing basic engineering data for an identified customer/user.

More emphasis and priority should be given to developing analytical
tools and documenting and understanding tilt rotor structural dynamics.

Rotor whirl flutter has been resolved but fixes for pylon vibration
including stiff conversion spindles, soft pylon downstop and rotor
phasing, should be implemented and the results analyzed.

Short term specfic recommended hardware changes should include the
following:

- stiff spindle installation
- tail size reduction or single fin T-Tail
- advanced technology blade procurement and installation.

Long term considerations should include the following:

- empty weight reduction for increased productivity

- fly-by-wire control system development that can perhaps be tied to
VSTOLAND

- composite wing development for weight reduction and frequency tailoring.

Both aircraft should be kept actively flying to learn as much as possible
as soon as possible.

Peck, Boeing Vertol

Record-keeping should be given special emphasis for the specific purpose
of evaluating maintainability and reliability.

Vibration should be measured and evaluated for areas other than the cock-
pit, e.g., nacelles. There is some increase in the complexity of a Tilt
Rotor compared to a helicopter, but the aircraft components may be
exposed to a much quieter environment.

Nap-of-earth and terrain following tasks should be included in your
simulation program.

The Tilt Rotor will have a hard time competing for funds in the environment
of the steady reduction of new configuration starts that has existed

since the 1960's, and it will need tri-service program support.

Commercial operators are not capable of providing the required

development money.
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Tom West, FAA

- Either new design criteria for certification will have to be established
or we will have to develop techniques for adapting the present regula-
tions.

- Shipboard operations should be investigated in conjunction with sling
loading for requirements such as off loading ships in port.

Glen Gilbert, HAA

- Tilt Rotor operations and applications that should be stressed include
productivity, economic advantages, benefits for military and civilian
communities and special emphasis should be given to the concept of
augmenting our total transportation system.

- Operational tests are recommended for the development of a data base
that would show advantages of the Tilt Rotor in the utilization and
conservation of existing airspace.

- Joint tri-service involvement and support are needed for operational
development of the aircraft.

Bi1l Thompson, Air Logistics

- Shipboard operations should include off-shore o0il tasks. Air Logistics
is willing to support later operational tests at their site.

- Noise level data for the Tilt Rotor is important to airport operators
and special emphasis should be given to commuter airline operations.

Comments From Floor

Joe Gross, Mobil 0il1 Co.
- Rotor blade deicing experiments should be considered.
Bob Suggs, Petroleum Helicopters

- With respect to icing/deicing of rotor blades, the technology is
already available, why don't we have the blades?

Ken Rosen, Sikorsky Aircraft

- For certification to Cat. A, rotor governing should be investigated
(absorption vs demand systems) in relation to engine failure.

Frank McQuire, Helicopter News

- Where do the Tilt Rotor and ABC aircraft overlap? What are their
differences in the capability of doing various jobs?

Ed Cohen, Hughes Aircraft
- NASA should devote its efforts to working on Tilt Rotor unique problems

and let industry work on the development problems. How much extra-
polation is available for problem solving and is adequate data available?
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Commander Buddick, USCG
- S1ing hoist tests should be conducted over water.
Arnie Brooks, General Electric

- Engine failure strategies and thrust power management control strategies
must be considered for multi-mode operations.

Other

- What is your achievable weight fraction? Design studies are needed
for a production configuration.

- What are your specific plans for sling hoist tests, such as rescue
hoists?

- Are you attempting to quantify your load predictions? Are you
developing fatigue prediction methods?

Written Questions and Comments

Ray Malantino, FAA

- What, if any, theoretical, model tests or flight tests have been done
or are planned to be done with regard to store stations on the wing?
e.g., military usage could call for the carrying of bombs, torpedoes,
fuel tanks, etc., also the civilian usage could call for fuel tanks.

- Discussions with regard to future "special condition" on the "type
certification" should be started if and when a type certification comes
about in the future.

- Eventually, work with regard to "icing" must be performed.

Henry J. Christiansen, FAA

- NASA should undertake as much as possible of the work leading toward
certification for civilian use.

- Following needed certifications, NASA should support operational
demonstrations in an Air Traffic Control system that integrate
helicopter and tilt rotor IFR operations.

Bil1l Baker, Tenneco 0i1 Company

- Crosswind landings and takeoffs (30-35K+) should be evaluated, and the
effects of air flow across the upwind rotor on the other rotors evaluated.

- A minimum size heliport should be used for operations at maximum
gross weight:

- offshore rigs.
- elevated platform (such as rooftop).
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Col. H.B. Snyder, USA

- Flight evaluations should include tri-service commonality requirements
leading to a second phase tilt rotor program.

- Include new techniques, composites, advanced engines and flight
control.

James T. Cheatham, Verticare

- How do manufacturing costs compare to similar sized helicopters
(acquisition cost)?

- Can the test aircraft be fitted with a cargo hook?

- Flight evaluations should include 180° turns as would apply to
agricultural operations.

- External load performance should be evaluated.

Roger Baker

- Development should include a closed loop with NASA/FAA/DOD in the
areas of certification, engineering and manufacturing, piloting and
maintenance.

Art Hanley, FAA

- What is the tilt rotor capability for sustained helicopter mode flight?

- What are the effects of heavy rain or normal airport FOD in hovering
and slow speed flight?

- Flight evaluations should include airport operations with other
aircraft, ground and air taxi, touch and go, various pattern entries
(downwind, base, overhead, CTOL approach with VIOL landing on ramp)
and operations to determine optimum points for transition.

- Flight investigations should include VFR approaches and effects of heavy

jet wake turbulence on Tilt Rotor during CTOL, VTOL, and transition,
both parailel and perpendicular to line of flight.
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